This paper explores the impact of remittances on poverty, education, and health in eleven Latin American countries using nationally representative household surveys and making an explicit attempt to account for one of the inherent costs associated with migration: the potential income that the migrant may have made at home. The main findings of the study are the following: (i) regardless of the counterfactual used remittances appear to lower poverty levels in most recipient countries; (ii) yet, despite this general tendency the estimated impacts tend to be modest; and (iii) there is significant country heterogeneity in the poverty reduction impact of remittances' flows. Among the aspects that have been identified in the paper that may lead to varying outcomes across countries are the percentage of households reporting remittances income, the share of remittances recipient households belonging to the lowest quintiles of the income distribution, and the relative importance of remittances flows with respect to GDP. While remittances tend to have positive effects on education and health, this impact is often restricted to specific groups of the population.
I. Introduction
Workers' remittances to developing countries have experienced a dramatic increase over the past few years. According to the World Bank's Global Economic Prospects 2006 Prospects , in 1990 remittances to middle and low-income countries amounted to about US$30 billion. Fifteen years later, they are estimated to have reached almost US$170 billion implying annual growth rates that are well above 10 percent. Remittances now account for about 30 percent of total financial flows to the developing world and provide significant foreign exchange earnings. They are more than twice as large as official development assistance flows, and represent the equivalent to 2.5 percent of the gross national income of the developing world. There is also some evidence indicating that remittances flows have a number of positive macroeconomic effects in recipient countries: large remittances flows improve a country's creditworthiness for external borrowing and hence enhance its access to international capital markets. Similarly, there is evidence that some financial institutions in developing countries have been able to tap international capital markets at relatively favorable conditions through securitization of future flows.
Given the nature, magnitude, and evolution of these flows it should not be a surprise that remittances are now seen by development practitioners as having a potentially important role to play in supporting the development efforts of recipient countries. There are two main channels in which remittances can support these efforts. First, remittances could flow towards the neediest groups of the population and therefore directly contribute to poverty reduction. Thus it is possible that even if these flows are fully consumed, a concern mentioned by a number of practitioners, they have significant positive welfare effects. Second, with imperfect insurance and financial markets, remittances can also contribute to higher investment in human and physical capital. For example, these flows can remove some of the financial constraints faced by households and small-scale entrepreneurs that prevented them from investing. Similarly, remittances can provide insurance and therefore allow households and entrepreneurs to pursue more risky asset accumulation strategies. Thus in this regard, remittances may also potentially contribute to raising the country's long run growth potential through higher rates of capital accumulation.
Unfortunately, in practice, these potential positive impacts may be counterbalanced by other more challenging effects. For example, if there are important costs associated to the act of migrating it is possible that migrants do not come from the lowest quintiles of the income distribution and therefore that remittances do not flow towards the poorest. In fact, as discussed below in the Latin American context, when one takes into account both the location of recipient households in the income distribution, and the magnitude of the corresponding flows it is difficult to defend that remittances are directed mainly towards the poor. In those cases, one should not expect remittances to have a large effect on poverty headcounts. Moreover, comparing observed poverty rates with those calculated on the basis of non-remittances income may exaggerate the estimated development impact of these flows. Indeed, before leaving their home countries migrants are likely to have contributed to their households' income, which should be taken into account when calculating counterfactual poverty rates in a scenario of neither migration nor remittances. Adams (2006) , for example, argues that failure to correct for the reduction in income associated with the absence of migrants from their households can dramatically change the estimated poverty impact of remittances. With data from Guatemala, Adams (2004) illustrates how the incorporation or not of this correction can lead to either positive or negative effects of remittances on poverty.
Remittances can also negatively affect domestic competitiveness lowering the expected returns on capital. For example, remittances can exert pressure on the exchange rate and lead to a real appreciation something that ceteris paribus would lower the profitability of the tradable sector (in a Latin American context see Amuedo-Dorantes and Pozo, 2004 , for evidence in this regard). Similarly, remittances may raise reservation wages and negatively affect labor supply (Rodriguez and Tiognson, 2001) . In both cases, remittances would affect the investment incentives of households and entrepreneurs and lower the rate of capital accumulation.
In other words, given the potential counterbalancing effects associated to a surge in remittances, it may be quite difficult to determine not only the magnitude of the potential development impacts of remittances but also even the direction of those impacts. Thus, empirical evidence is needed to ascertain the signs and orders of magnitude of the different economic consequences of remittances flows. The existing empirical evidence on the various development impacts of remittances is, however, still quite limited. True, there are a number of studies 1 which have analyzed the poverty impact of remittances 2 exploiting cross national databases (see for example Page, 2005, and Acosta et al. 2007) or exploring the issue in specific country settings (see for example Adams 2004 Adams , 2006 respectively on Guatemala and Ghana, Lopez-Cordova, 2005; and Taylor, et al., 2005, on Mexico; and Yang and Martinez, 2005 , on the Philippines) concluding that in general higher remittances inflows tend to be associated with lower poverty indicators.
Yet there are a number of issues that have to be considered. First, cross country studies tend to offer global results but they do not fully exploit differences in country characteristics that may affect the development impact of remittances. In particular, their results can be misleading in specific country contexts if there are significant differences in migration patterns across countries and regions, and those are not taken into account in the analysis. Moreover, cross country studies usually take as counterfactual the hypothesis of no remittances without altering migration patterns rather than the more appealing counterfactual of no migration (i.e. they underestimate the costs of migration and hence may overestimate the benefits of remittances). For example, some of the estimates obtained using cross country analyses suggest that that a 10 percent increase in per capita remittances may lead to a 3.5 percent decline in poverty. Clearly, this estimate does not seem very realistic especially when 1 For comprehensive reviews see also one considers its implications: with this elasticity and the observed growth rates in per capita remittances observed during the past 15 years (above 10 percent), the existing poverty level in 1990 should have been almost halved by now just because of the remittances effect.
Country specific studies, on the other hand, allow for richer analyses but may offer a narrow view of the problem at hand if the existing stock of such studies is very limited. Moreover, the comparison of results may be problematic if the analyses of the various available studies rely on diverse methodologies and assumptions, so that it is difficult to disentangle whether the observed cross country differences are due to variation in country characteristics or to methodological differences across studies.
Against this background, this paper contributes to this debate by presenting an analysis of the development impact of remittances in eleven Latin American countries: Bolivia, Dominican Republic, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Paraguay and Peru. These are the countries for which the respective nationally representative household surveys contain information of the remittances received by the different households. In this regard, the paper adds to the existing literature along several dimensions.
First, our results offer a comprehensive view of the poverty impact of workers remittances in the Latin American region. In our analysis we focus on the most commonly used poverty measure -headcount poverty-and explore how the results change when one uses different poverty lines and when one moves from internationally to nationally defined poverty lines. In this regard, our analysis extends and completes that in Acosta et al. (2007) . While due to data limitations we do not analyze all the countries in the region that according to Balance of Payments' statistics receive non-trivial amounts of remittances flows, our working sample still covers more than two-thirds of the main remittances recipient countries in Latin America. This is even more important when one takes into account that Latin America is, together with East Asia and the Pacific, at the top of the ranking of remittances receiving regions in the world.
Second, unlike other studies on the topic which tend to focus either on the impact of remittances on poverty or on the impact of remittances on measures of household welfare that go beyond the pure income dimension such as education or health levels, our analysis looks at both issues. In the case of the impact of remittances on education we continue to work with eleven countries, although data limitations now prevent us from including Bolivia and instead allow us including Jamaica. In the case of health, our sample is much more limited and has only two countries: Guatemala and Nicaragua.
Third, for each of the development indicators on which we focus our analysis is based on a common methodology for all the countries so that differences in outcomes have to emerge from differences in the pattern and volume of remittances rather than from methodological biases. Thus, our results can be used to assess potential heterogeneity in the responses to a surge in remittances. To the best of our knowledge this is the first exercise of this type. In this respect, the paper brings together the virtues of cross country and country specific analysis. It has country specificity in the sense that each country is analyzed in isolation taking into account all the possible country characteristics. And it brings a cross country perspective because of the relatively large number of countries being analyzed using a common methodology, which permits an analysis of country heterogeneity. Fourth, at a technical level, we present several exercises that are based on the same assumptions. In some cases we use as a counterfactual the scenario of migration without remittances; in others, we take as a counterfactual a situation without migration and hence correct for the potential income that migrants might have had if they had not left their country. To this end, we estimate an econometric model relating non remittances income to a set of household and household head characteristics. In addition, in what is our preferred simulation, we also take into account that households with migrants may not be randomly selected from the population and allow for possible selection bias. Moreover, following Schiff (2006) , we also present the results of estimating the impact of remittances on the poverty rates prevailing only among the households receiving those flows. Finally, when estimating the effects of remittances on human capital formation, we control for the counterfactual income of recipient households estimated for the purpose of assessing the impact of remittances on poverty.
To anticipate some of the results below, we find that in general remittances tend to have an overall positive impact on recipient economies. Remittances seem to reduce poverty levels, increase educational attainment and contribute to improvements in health indicators. It is thus understandable that policy makers are increasingly interested in seeing an increase in the amount of remittances flowing to their countries.
Yet, in general the estimated impacts tend to be modest and show significant country heterogeneity. In this regard, our results indicate that in about half of the countries analyzed remittances do not have a significant impact on poverty. The main two reasons that explain this finding are the following. First, in some of the countries we analyze a large share of the remittances receiving population belongs to the top quintiles of the income distribution, which naturally reduces the potential poverty reducing effects of remittances flows. Second, correcting for the reduction in income that would be associated with the absence of migrants from their households has a significant impact. In fact, estimates that do not correct for this factor suggest significantly larger declines in poverty rates in all countries. We also find that children from households reporting remittances are more likely to stay at school and that controlling for pre-migration income children from remittances receiving households tend to exhibit higher health outcomes than those from non-recipients households with similar demographic and socio-economic characteristics (although in this case the evidence is based on only two countries). These impacts, however, tend to be restricted to households with relatively low levels of schooling and income.
The rest of the paper is structured as follows. In section II, we review the data and econometric methodology used in the paper. Section III presents the empirical results regarding the impact of remittances on headcount poverty. Section IV moves beyond the income dimension of poverty and explores how remittances affect human capital accumulation. Finally, section V offers concluding remarks.
II. Data and methodology

II.1 Data
The dramatic increase in remittances observed at the global level over the past few years has been mirrored in Latin America. In fact, officially recorded remittances flows to the region have increased more than twenty-fold since 1980 when remittances amounted to about $1.9 billion to close to US$50 billion in 2005. These trends have placed Latin America (together with East Asia and the Pacific) at the top of the ranking of regions by total amount of remittances and more clearly by per capita remittances received. Moreover, according to World Bank 2006 on current trends remittances to the region could reach about US$75 billion in 2007. While this estimate is likely to be on the high side of what one could expect, it nevertheless highlights the fact that a collapse in remittances does not seem very likely in the near future. In other words, it is not unrealistic to assume that remittances are here to stay, at least in the short run.
Within Latin America, remittances are particularly important in some countries. For example, they represent more than 50 percent of GDP in Haiti, a ratio that is the highest in the world, and between 15 and 20 percent of GDP in Jamaica, Honduras, and El Salvador figure 1 .C). The average for the 28 countries being considered here would be $128 per capita per year, but that amount increases to $270 among the ten countries with highest per capita remittances -a group that also includes the Dominican Republic, Haiti, Antigua and Barbuda, Guatemala, Mexico, Honduras, and Trinidad and Tobago.
The data just described reveal the importance of remittances in the different Latin American countries. However, if interest centers on the characteristics of those receiving remittances the BOP data described above is not adequate and one has to resort to other sources. In this regard, the natural candidates are nationally representative household surveys. A problem with this alternative is that not all the Latin American countries have surveys containing relevant information on remittances. In fact, there are only 11 countries for which such data are available. Table 1 reports the countries for which the household survey allows an analysis of the poverty impact of remittances, together with some information regarding the year of the survey, and the survey used. Overall, remittances to these countries would have amounted in 2004 to US$33.5 billion, or about 70 percent of total remittances to the region. One natural question that may arise at this stage regards the degree of consistency between the BOP based data and the survey based data. This is important in this context because significant and non-systematic discrepancies between the two data sources would raise a number of questions regarding the reliability of the remittances data and therefore of the results. In practice, however, we find that while there are significant differences between BOP and household survey estimates of remittances flows, those differences are at least systematic -i.e. the ordering of countries on the basis of remittances flows relative to GDP is very similar regardless of the data source. Indeed, Acosta et al. (2006) find that there is a stable relationship across countries between the two sources of data, with BOP based estimates surpassing household survey data estimates by about 73 percent (with an R2 of 0.8 obtained for the corresponding regression line linking the two series). That is, household survey based estimates of remittances flows (as a percent of household income) are about 40 percent lower than BOP based estimates (as a percent of GDP). While in principle these differences are likely to be motivated by reasons similar to those behind the existing discrepancies between household survey and national accounts based income estimates 3 we cannot deny that it is also possible that household surveys are not fully representative of the population of remittances recipients and hence that they may underestimate the relevance of remittances flows. This is an important caveat that should be kept in mind when analyzing the results presented in this paper, because in that case we could be under-estimating the poverty reducing effects of remittances (although in a similar way across countries). With these elements in mind, the first question which we would like to respond on the basis of household survey data has to do with the characteristics of those receiving remittances in the sample of Latin American countries under consideration. To start with, figure 2 reports the share of households receiving remittances in each of the eleven countries in our sample, suggesting that this share varies significantly. For example, in Haiti more than 25 percent of the households reported having received remittances in 2001. At the other extreme, only 3 percent of the Peruvian households would benefit from these flows. In between, remittances reach between 10 and 25 percent of the households in the Dominican Republic, El Salvador, Nicaragua, and Honduras; between 5 and 10 percent in Mexico and Guatemala; and between 3 and 5 percent in Bolivia, Ecuador and Paraguay. Thus, other things being equal one should expect that a given amount of remittances could have quite different effects on the welfare of the population of countries such as for instance Peru and Haiti.
Cross country differences in the welfare effects of remittances become even more likely once one considers that not all the households receiving remittances are poor, and that the share of remittance recipients living in poverty varies considerably across countries. This is apparent from Figure 3 which plots the percentage of households receiving remittances by quintile of the (non-remittances) income distribution. The figure indicates that while in some countries the recipients of remittances are predominantly poor (61 percent of Mexican households receiving remittances fall in the first income quintile; 42 percent of Paraguayan recipients are in the first quintile of the distribution), this is not the case in all countries.
In Peru and Nicaragua, for example, the distribution of remittances recipients across households is completely different. In Peru less than 6 percent of the households that receive remittances belong to the lowest quintile while 40 percent belong to the top quintile. Similarly, in Nicaragua only 12 percent of the recipients are in the first quintile while 33 percent belong to the fifth quintile. Thus in these two countries remittances seem to be flowing towards the richest. Note that the interaction of these figures with the share of total households receiving remittances in the country would imply that less than .2 percent of the Peruvian population is made up of relatively poor households -i.e. first quintile of the income distribution-receiving remittances, and less than 2 percent of Nicaraguan households are remittances recipients and belong to the lowest quintile. Thus, in these two countries it is clear that even if we assume that the remittances received by each household are enough to take the household above the poverty line, the potential of remittances to lower poverty levels will be limited. Even in Mexico, where a majority of households receiving remittances belong to the lowest quintile, households receiving remittances and belonging to the lowest quintile would represent only 3 percent of the national population. Once again, this gives an idea of the orders of magnitude that we can find in the exercises below.
In between the groups of Mexico and Paraguay and the group of Peru and Nicaragua, there are three countries (Ecuador, El Salvador, and Guatemala) where recipients tend to be in lower quintiles (although in a less dramatic way than Mexico and Paraguay) and four countries (Bolivia, Honduras, the Dominican Republic and Haiti) where remittances appear to be homogeneously distributed across the distribution of income, or exhibit a U-shaped distribution (i.e. remittances flow to a larger extent towards the poorest and the richest quintiles). On the whole, the two countries where more than 5 percent of households pertain both to the group of remittances recipients and to the lowest quintile of the population are El Salvador and Haiti.
II. 2 Econometric Methodology
The data described in the previous sub-section provides a firm footing to asses the impact of remittances on poverty. First, this data allows making mechanical comparisons of poverty rates calculated with remittances either excluded or included in total reported household income. These basic comparisons, however, suffer from one important shortcoming, namely that remittances are not likely to be an exogenous transfer but rather a substitute for the home earnings that migrants would have had if they had not decided to leave their countries to work abroad. In fact, the non-remittances income reported by households with migrants cannot be considered a good representation of the situation of the family prior to migration. If the migrant had positive earnings before leaving the household, it is likely that the household's total non-remittances income is lower after migration. Thus, estimating the effect of migration and remittances on poverty would require taking into consideration the counterfactual per capita income that the household would have had if the migrant had stayed at home, otherwise we would be overstating the true impact of migration and remittances on poverty reduction. The figure reports the percentage of households receiving remittances that fall in each of the five quintiles of the income distribution. Source: Own calculations using the last available household survey.
One possible way to address this issue is as in Acosta et al. (2007) who impute per capita household income for migrant households in the counterfactual scenario of no remittances and no migration. Clearly, this requires information about the income of the household before the migrant left, and this information is in general not available directly from household surveys. As an alternative, Acosta et al. (2007) infer the counterfactual per capita income levels for those households with remittances on the basis of a reduced-form specification for the determinants of income among households without remittances. More formally, this approach involves estimating a model like:
where Y i represents per capita non-remittances income, X i is a vector of household characteristics (demographic and location covariates), H i is a set of characteristics of the household head, and μ i represents random shocks and possible unobserved heterogeneity in income generation. Equation (1) can be estimated using the sub-sample of households that do not receive remittances. The estimated coefficients then allow predicting the counterfactual non-migration income for remittances-recipient households. In the absence of information on migrant characteristics -which is the case of all the countries considered in this paper except Haiti and Nicaragua -it is necessary to make some basic assumptions about the number and the demographics of migrants. Following Rodriguez (1998) and Acosta et al. (2007) , we assume that, on average, remittances are sent by a single adult male family member. Another needed assumption has to do with the education level of the migrant, which we assume to be equal to the average years of education of other adults in the household.
One additional aspect that needs attention is that OLS estimates of equation (1) will be inconsistent if μ i is not independently identically distributed (i.i.d.). In other words, if migrants are not randomly selected from the pool of households, estimates of equation (1) based on the sample of households without migrants could suffer from selection bias. To control for this possibility, we add to (1) a variable that represents the household's "propensity to not migrate or not receive remittances" (M i *). This new term is calculated in the context of the two-step estimation framework proposed by Heckman (1979) . In particular, we adopt the following model specification:
(no-remittances selection rule)
(earnings equation for non-recipient households)
In practice, one can only observe the sign of the variable M i *, which represents the selection rule for no migration or not receiving remittances i.e. whether the household receives remittances or not, which in turns is equivalent to a negative or positive value for M i *. Identification of this model requires an exclusion restriction: a set of variables Z i that are related to the migration and remittances choice but which do not directly affect earnings for households with non-migrants. The term i λ is the selection inverse Mill's ratio, defined as: λ is a significant predictor of earnings, it suggests that the selection into the non-migration status is indeed correlated with factors that affect household earnings -and that OLS estimates of equation (1) would be inconsistent.
The exclusion restrictions that we employ for the non-remittances selection equation are an index of household assets, the percentage of households that receive remittances in the respective county of residence (a proxy for the presence of migrant networks), and their interaction. When county level indicators cannot be calculated (Guatemala and Haiti), the variable that represents the percentage of households with migrants is measured at the department/province level. In this case, only the interaction of that variable with the household assets index is included. Finally, when information on household assets is missing (Bolivia, Ecuador and Honduras), the network variable is interacted with the number of adult males, which ensures variability at the household level. 4 With the assumption stated before concerning migrant characteristics, these coefficients are used in order to impute the counterfactual non-remittances per capita household income for recipient households. With this variable one can proceed to calculate the levels of poverty and inequality that would have prevailed had migration and remittances not taken place. It must be noted, however, that as mentioned by Rodriguez (1998) the variance of the counterfactual income predicted on the basis of observable household characteristics is artificially small, because it ignores unobserved determinants of income.
A potential solution proposed by Barham and Boucher (1998) is to add to the predicted household income a random error component drawn from a distribution with the same properties (mean, variance) of the actual estimated errors. We pursue this approach and obtain 1,000 different estimates of the imputed counterfactual non-remittances income for households with migrants, and the same number of estimates for the poverty and inequality levels that would have prevailed in the above counterfactual scenario. This allows us to report not only point estimates for those variables but also 95% confident intervals, based on the 25th and 975th estimates of the variables -after sorting them in ascending order.
III. Results
We start this section by reviewing the estimates corresponding to the two-step model described in equations (2) and (3) which are reported in Tables 2 and 3 . Unlike in Barham and Boucher (1998) and Adams (2006) , we find that i λ is positive and significant at the 1 percent level in all cases except Ecuador, an indication that recipients of remittances are not randomly selected from the complete pool of households. Moreover, this result suggests that households with a lower propensity to migrate are also more likely to have higher per capita income levels, which is consistent with the standard migration argument that potential migrants compare the returns at home and in their potential destination when deciding whether to work abroad.
The rest of the coefficients have the expected signs. In the selection equation, larger households (particularly those with a higher number of adult males) are more likely to receive remittances (or migrate). On the other hand, the number of children and adult females is negatively related to the likelihood of migration and remittances receipts. Higher educational levels are negatively related to remittances, except in Haiti and Honduras (where education has the opposite sign). The presence of migrant networks, proxied by the percentage of households with remittances in the area of residence, and a household wealth index also seem positively and significantly correlated with the likelihood of being a recipient. In the earnings equation, as expected, education and demographic characteristics are strong significant predictors of income in non-recipient households, explaining between 33 and 55 percent of income variability depending on the case. Having reviewed the results of the auxiliary regressions we are now in a position to present the results of our poverty simulations, which are reported in Tables 4 to 7. As noted above, our analysis is based on headcount poverty indexes, and it employs four poverty lines. In tables 4 and 5 we use internationally comparable poverty lines of US$1 and US$2 per person per day, measured at PPP values, which correspond respectively to "extreme" and "moderate" poverty rates. In tables 6 and 7 we base our analysis on nationally defined "extreme" and "moderate" poverty lines. Readers interested in country comparisons should probably be more concerned with the results of tables 4 and 5 whereas readers with interest in a specific country should focus on tables 6 and 7.
Before proceeding, it must be noted that some authors (Schiff, 2006) have proposed to complement the analysis of the effect of remittances on national poverty rates, by estimating their impact on the poverty rate prevailing among the subset of households which receive remittances. Their point is that while the impact of remittances on national poverty levels may be limited, the effect on the poverty status of the households with migrants could be much larger and therefore this restricted analysis can highlight a number of interesting facts for the corresponding sub-group of the population. Thus in the tables below we also report poverty effects using Schiff's approach.
Each table has two panels. Panel A reports: (i) the national headcount poverty rate according to the relevant poverty line; (ii) the poverty rate prevailing among remittances recipient households. Panel B reports: (i) the difference between the national poverty rate calculated using non-remittances household income and the observed poverty rate; (ii) the same calculation as in (i) for the specific sample of remittances recipient households; (iii) the difference between the national poverty rate calculated using counterfactual household income in the scenario of no migration nor remittances correcting for selectivity and change in household size; (iv) the same calculation as in (iii) for the specific sample of remittances recipient households. The first element to note in this analysis is that nationally defined poverty lines tend to yield higher poverty rates than those based on the PPP adjusted US$1 and US$2 lines. This reflects the fact that countries tend to use more inclusive definitions of poverty (in the sense that more people qualify). These differences between nationally and internationally defined poverty lines are such that extreme poverty rates calculated using local poverty lines tend to be higher than the corresponding internationally defined moderate poverty rates (i.e. US$2). It should not then be surprising that the use of one or another set of poverty lines produces results that from a numerical point of view can vary significantly for each country.
Also worthy of note is the fact that poverty rates observed among households with migrants tend to be lower than those found in the general population. In Peru and Nicaragua, for instance, national poverty levels based on the US$2 poverty line had been estimated to be close to 16 and 27 percent respectively, but they are close to 1 and 13 percent among recipients of remittances. Other countries where households with migrants are considerably less likely to be poor than the average household in the country include Bolivia, Ecuador, Guatemala, Haiti and Honduras. The exception to this rule is Mexico where regardless of the poverty line being considered poverty rates are higher among households receiving remittances than in the general population.
As for the impact of remittances on poverty, column (1) in panel B of tables 4 to 7 report the absolute change in poverty rates -measured in percentage points -when remittances are added to the other components of household income, without taking into consideration possible reductions in household income following the migration of family members. It is as if we were comparing observed poverty rates with those prevailing in a counterfactual scenario where migration did take place but no money was remitted to family members left behind. With this approach, the results suggest that in the Dominican Republic, Guatemala, Honduras, Haiti, El Salvador and Mexico remittances cause reductions in moderate and extreme poverty headcounts ranging from 2 to 7 percentage points -both using national and international poverty lines. At least in the two latter countries, this does not come as a surprise given that households with migrants tend to come from the lowest quintiles of the income distribution.
In contrast to the above results, the estimated reductions in poverty due to remittances receipts become much lower when observed poverty rates are compared to those prevailing in a less simplistic scenario where neither remittances nor migration are present. Thus, the results in column (3) of Panel B in the tables below suggest that given the demographic characteristics of recipient households, their income in the event of no migration would have been higher than observed non-remittances income. As a result, the poverty reducing effects of remittances become much smaller. As an example, for El Salvador, Guatemala and Honduras, we now estimate reductions in poverty headcounts of between 1 and 2 percentage points, and in Haiti the reductions are of between 3 and 4 percentage in three out of four cases. The effects are even smaller for other countries. Moreover, in the case Mexico we now find that remittances either have not a significant poverty reducing effect or are tied to a small increase of 0.1 percentage points in poverty rates. It is not trivial to establish a common pattern to describe the set of countries where the largest poverty reductions are obtained. The position of migrants' households in the income distribution does seem to play a role, as is illustrated by the fact that neither Peru nor Nicaragua -where remittances tend to flow towards the highest income quintiles -are in the group of countries with the highest reductions in poverty rates are obtained. However, the countries where the largest shares of recipients are found to be in the bottom quintiles -Mexico and Paraguaydo not belong to that group either. One possible explanation is that in these two countries the share of remittances receiving households is relatively low -respectively 5.8 and 3.8 percent of the population -and so is the dollar amount of remittances received by households, as measured by the share of those flows in GDP -1.6 and 3.5 percent respectively. Moreover, remittances per household as a proportion of the country's per capita income are among the lowest in Mexico: 47 percent, compared to 140 percent on average among the five above mentioned countries where the highest reductions in poverty are obtained.
As illustrated in the last column of tables 4 to 7 the poverty reducing effects of remittances on the prevalence of poverty are larger in the subset of the population made up of recipient households. As an example, in Bolivia, Ecuador, Guatemala, Haiti and Honduras moderate poverty rates in that specific subgroup of the population are found to fall by between 10 and 17 percentage points, when using international poverty lines. Thus, it is clear that even if the impact of remittances on national poverty rates is found to be relatively modest in most countries, remittances do seem to have an important poverty reducing effect on the pool of poor households with migrants.
IV. Remittances and Human Capital
The previous section has explored the effects that remittances can have on household income and poverty. However, remittances can also affect the long term welfare of recipients by means of affecting human capital formation. Exploring this possibility is important for at least two main reasons. First, one could see the effects of remittances on the health and educational outcomes of recipient households as complementing the analysis of the monetary dimensions of poverty. Second, through its effects on human capital remittances can have lagged effects on household income and consequently on monetary defined poverty indexes. For example, if children in recipient households accumulate more (or better) human capital than otherwise similar kids, then remittances can also be expected to positively affect long run growth and hence long run poverty levels. This section explores these issues. their willingness to migrate -e.g. persistent unemployment, bad crops, etc.. If this negative selection into migration driven by unobservable household characteristics prevails over positive selection effects, one could end up overestimating households' counterfactual income prior to migration. An alternative explanation could be linked to the possible under-reporting of remittances income.
IV.1. Educational Attainment
The net impact of migration and remittances on human capital accumulation is a priori unclear. On one hand, migrant remittances can help overcome borrowing constraints that limit physical and human capital investments of poor households. On the other hand, migration of household members that precedes the receipt of remittances can have disruptive effects on family life, with potentially negative consequences on the educational attainment of children. Moreover, to the extent that in destination countries most migrants tend to work in occupations requiring limited schooling, the returns from investments in education may be lower for those that are envisaging international migration, which also could tend to reduce the schooling of children in migrants' households. Similarly, migration can put pressure on wages at the home country, raising the opportunity cost of not working for older children. In any case, the direction of the relationship between remittances and child education would depend on idiosyncratic characteristics of each country.
Existing evidence on the impact of remittances on education in LAC is restricted to Mexico and El Salvador. Hanson and Woodruff (2003) find that remittances are associated with higher educational attainment in rural Mexico, in particular among 10-15 year old girls whose mothers have low educational levels. Lopez-Cordova (2005) shows that higher remittance flows are associated with lower illiteracy rates in Mexican municipalities, but the evidence on the impact on school attendance is mixed: the effect is positive only for 5-year olds, becoming insignificant among 6-14 years old and negative for those aged 15 to 17. McKenzie and Rapoport (2006) , again for Mexico, show that children aged 16 to 18 from households with migrants exhibit lower educational attainment levels, and that this negative effect is larger for those whose mothers have higher levels of schooling. For the case of El Salvador, Cox-Edwards and Ureta (2003) show that children from remittance recipient households are less likely to drop out of school, which they attribute to the relaxation of budget constraints affecting poor recipient households. Acosta (2006) shows that this result is stronger for girls and younger boys in this country.
We would like to assess whether previous literature findings can apply to other countries in the region with significant remittances flows and available micro-data (Mexico, El Salvador, Nicaragua, Guatemala, Honduras, Haiti, Dominican Republic, Ecuador, Paraguay, Peru and Jamaica).
7 Disparities in secondary enrollment rates are large in the LAC region, ranging from about 80 percent in countries such as Chile and Argentina, to less than 50 percent in countries like Mexico, El Salvador, the Dominican Republic, Nicaragua, Honduras, Guatemala and Haiti (Figure 4) , which are also among the top international migrant remittances receivers in the region.
The claim that remittances could potentially have an important effect on education, by overcoming borrowing constraints and allowing higher investment in children education is illustrated by the comparison of enrollment rates among children aged 12 to 17 across recipient and non-recipient households ( Figure 5 ). With the only exception of Mexico, children from households reporting remittances are more likely to stay at school. The largest differences are obtained for Nicaragua, Guatemala and Honduras, where enrollment rates are between 12 and 17 percent higher for recipient households. Source: Author's calculation based on household surveys.
Of course, some of these differences could be attributed to the fact that households receiving remittances can be systematically different from non-recipient counterparts. It is thus necessary to control for observable demographic differences in order to test the robustness of the estimated effects of remittances on human capital. In addition, to assess the effect of remittances and migration, the human capital of recipients should ideally be compared to households that had similar levels of income prior to migration. In this respect, we take advantage of the fact that in the previous section of this paper we estimated the income of remittances recipient households in that counterfactual scenario, to compare the educational attainment of their children with those of other households with similar social and economic conditions prior to migration -besides observed demographics. In particular, following a specification close to that in Hanson and Woodruff (2003) , equation (4) below is estimated for children aged between 10 and 15 years old. We perform different estimations varying by gender and area of residence (urban and rural).
where E i represents the number of school grades completed by child i and X i is a vector of child and household characteristics (age of the child, a dummy for the child being the oldest in the household, indicators for the number of children of different ages in the household, presence of a 0-5 year old child, family home ownership), including quintile indicators for the counterfactual income that migrant households would have had in the absence of migration. These quintiles are constructed by ranking households according to per capita income levels, after inputting counterfactual incomes for households reporting positive remittances according to the procedure described in Sections II and III. 8 Equation (4) also includes a set M i of characteristics of the child's mother (indicators for mother's education, mother's marital status, mother's head of household status, and a quartic in mother's age). C i represents community characteristics (the proportion of households with sanitary services in the county of residence, the proportion of household heads working in agricultural activities in the county of residence, and state/province indicators), R i is a "dummy" variable for households that receive remittances (the sample also includes non-recipients), and ε i is a random error. Regression estimates for the δ coefficient on the main variable of interest, R i , are presented in table 8.
The results suggest that "access to remittances" is positively and significantly associated with higher educational attainment in 6 out of 11 countries -the exceptions being Mexico, Paraguay, Peru, Jamaica and the Dominican Republic. The estimated positive impact of remittances varies by gender and across rural and urban areas -e.g. in Ecuador an impact is found only for urban areas. Since the actual amount remitted is likely to have a differential impact depending on the magnitude of the transfer, we have also replicated this analysis looking at the impact of the per capita value of remittances received by the household. The results using this alternative measure for remittances suggest that higher flows also increase schooling in the Dominican Republic, and among boys in urban Mexico.
A potential methodological concern associated with the above results is that unobserved household characteristics that affect their propensity to have migrants and receive remittances could also be driving the decisions to keep children in school. We have attempted the use of instrumental variables to address this simultaneity bias, but have failed to find appropriate instruments that are sufficiently correlated with the migration status of households but do not otherwise affect the educational attainment of children. For instance, while variables such as the fraction of households that receive remittances in the county and its interaction with household characteristics have passed standard specification tests for instrumental variables, the fact that the size of the sample of children aged 10 to 15 is relatively small has led coefficients and standard errors to increase considerably in comparison with ordinary least squares, leading us to focus on the latter, and rely on the assumption that controlling for parental schooling reduces the effect of unobservables household characteristics linked to human capital investments and migration -e.g. how much households value human capital. The set of controls includes the age of the child, a dummy for the child being the oldest in the household, indicators for mother's education, mother's marital status, mother's head of household status, and a quartic in mother's age, indicators for the number of children of different ages in the household, presence of a 0-5 year old child, family home ownership, counterfactual income quintiles, the proportion of households with sanitary services in the county of residence, the proportion of household heads working in agricultural activities in the county of residence, and state/province indicators. Source: Author's calculations based on household surveys
As mentioned at the beginning of the section, previous evidence on Mexico has suggested that the positive effects of remittances on schooling vary with the educational attainment of the children's' parents (Hanson and Woodruff, 2003; McKenzie and Rapoport, 2006) , being generally larger when the latter are low. Differential effects of this sort could be due to the fact that among poorer households -with lower levels of adult schooling -remittances could have a more sizable effect in terms of relaxing budget constraints that keep children out of school. However, one could also expect an opposite effect -remittances having a smaller impact on education when the schooling of parents is low -if less educated parents exhibit lower preferences for educational over other alternative expenditures. To find out which effect dominates, we re-estimate equation (4) by adding an interaction term between remittances (R i ) and a variable that indicates whether the mother has four of more years of education. The corresponding results are reported in table 9. Regressions include the same set of controls as in Table 8 . Source: Author's calculations based on household surveys.
Our findings confirm those of previous papers on Mexico, suggesting that the positive effect of remittances on education tends to be larger when parents' schooling is low. For instance, among rural girls in Mexico, Paraguay and Peru, 9 our previous results suggested no effect of remittances on educational attainment but we now find a positive and significant effect for those whose mothers have at most three years of educational attainment, whereas for the remaining children the effect is estimated to be close to zero -although slightly negative in Mexico and Paraguay. Similarly, in Guatemala and Honduras, some of the previously estimated positive effects of remittances are now found to be larger in magnitude for children with uneducated mothers and considerably smaller for those whose mothers have at least four years of schooling.
Overall, with the addition of Paraguay and Peru to the list of countries where remittances affect educational attainment, we are left with only two countries (Jamaica and the Dominican Republic) in which those effects are always non-significant. As for the differences by gender and urban status, our estimation results do not allow easy generalizations and suggest that the various potential effects of migration and remittances -relaxation of budget constraints, social disruption, changes in the returns of schooling -carry different relative weights depending on the country and socio-economic group involved. In any case, it appears that remittances tend to relax budget constraints that otherwise would have forced children to leave school and reduce their educational attainment, but this effect is sometimes restricted to those with less educated mothers.
IV.2. Health Outcomes
Few papers have addressed the impact of migration and remittances on child health, and the exceptions are mostly focused on infant mortality. For instance, Brockerhoff (1990) and Ssengonzi, De Jong and Stokes (2002) investigate the effects of female migration on the survival chances of their children in Senegal and Uganda, respectively. They find that rural to urban migration significantly increases child survival chances. Kanaiaupuni and Donato (1999) analyze the effects of village migration and remittances on infant survival outcomes in Mexico, and conclude that remittances reduce infant mortality. However, the authors reach an opposite conclusion for the effect of migration: higher rates of infant mortality in communities experiencing intense migration. Finally, with data on Mexican municipalities Lopez-Cordova (2005) concludes that larger proportions of remittances and migrant households at the community level are associated with lower infant mortality rates.
Further evidence on the impact of migration on other child health outcomes has been provided by Hildebrandt and McKenzie (2006) for the Mexican case. Their results show that migrant households have lower rates of infant mortality and higher birth weights. Moreover, they find evidence that migration also raises maternal health knowledge and the likelihood that the child was delivered by a doctor. On the other hand, preventative health care (breastfeeding, visits to doctors, and vaccinations) seem to be less likely for children from migrant households.
However, no previous study has investigated the impact of remittances and migration on anthropometric indicators for young children (weight-for-age, height-for age), which are considered to be important measures of the health dimension of human capital accumulation and are extensively cited in the literature of health economics. For instance, Hoddinot and Kinsey (2001) present results on how external shocks drastically affect child growth in developing countries. It is a consensus in medicine that both weight and height measures are good indicators of health status, with different consequences in the short and long run. For instance, lower weight is usually associated with malnutrition and higher mortality risk. Similarly, lower stature in childhood is strongly correlated with lower body size in adulthood, with negative consequences on earnings and productivity (Thomas and Strauss, 1997) , and increased risk of cardiovascular and lung diseases.
With this motivation, this section assesses the effect of international migrant remittances on anthropometric health indicators typically used in the health literature, and with well known links with child growth. We also estimate the impact of remittances on others health measures as those addressed in Hildebrandt and McKenzie (2006) , such as the probability that the delivery of children born in the year preceding the survey was assisted by a doctor, and on the probability that children aged 2 to 5 received the complete set of required vaccinations. The anthropometric measures on which we focus are the Weight-for-Age (WAZ) and Height-for-Age (HAZ) ZScores for children aged 1 to 5 years old. These are standardized measures of performance in weight and height, and consist on comparing each child of a given age to a reference group. The reference tables for WAZ and HAZ are taken from the CDC Growth Charts for US (Kuczmarski et al., 2000) . 10 In particular, the following formula is used for calculating the Z-Scores:
where X is the measure of interest (weight, height) for the child, M is the median of the corresponding variable, S is the generalized coefficient of variation, and L is the power in the Box-Cox transformation taken from the CDC reference tables for a given age group. In order to avoid extreme values and outliers due to misreporting, we follow Hoddinott and Kinsey's (2001) recommendation to drop children with z-scores greater than 6 or lower than -6. As the original reference tables account for children with 1.5, 2.5, 3.5, etc. months, in order to match our data the reference months are rounded up (i.e., 1.5 month in the reference table are equal to 2 months).
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Figures 6 and 7 show the distribution of weight-for-age and height-for-age anthropometric z-scores for the cases of Guatemala and Nicaragua, the only two LAC countries for which the available household surveys provide the information needed for calculating the health indicators employed in this section (weight and height of young children). Plot densities of the above described anthropometric indicators for children aged 1-5 years old from remittance recipient and non-recipient households are estimated using kernel densities. The figures show that children from recipient households have both higher weight-for-age and height-for age zscores. Kolmogorov-Smirnov tests reject the equality of distributions for recipient and nonrecipient households, and suggest that remittances are in fact associated with better children anthropometric scores. In order to test whether these results are driven by the differential characteristics of households with and without migrants, we estimate a regression model similar to the one used for educational attainment (equation 4), changing only the dependent variable, from years of Freq. Freq.
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Children 1 -5 Years Old schooling to the four health indicators measured above. In addition to this basic specification, we estimate a modified version of equation (4), where the indicator for remittances recipients is interacted with a dummy variable for the second quintile of the income distribution -using the counterfactual income prior to migration -and a dummy for households located in the third to fifth quintiles.
12 Table 10 reports the corresponding results, including the coefficients on free-standing dummy variables for the second through fifth income quintiles. As confirmed by our estimates, both weight-and height-for-age indexes tend to increase monotonically and significantly with household income, and so does the likelihood of doctor-assisted deliveries in the case of Nicaragua. Moreover, controlling for pre-migration income, children from households that report receiving remittances tend to exhibit higher health outcomes than those from non-recipients households with similar demographic and socio-economic characteristics. While the relatively small sample sizes make most of the estimated interactives between remittances and income quintiles non-significant from a statistical point of view, in most cases the results clearly indicate that the impact of remittances on children health is concentrated on low-income households located in the first quintile of the income distribution. Regressions include the same set of controls as in Table 5 . Source: Author's calculations based on household surveys.
V. Conclusions
This paper has explored the development impact of remittances in eleven Latin American countries. If we were to summarize the results of the paper into a few main messages they would be the following: (i) In general remittances appear to lower poverty levels in recipient countries. This result is robust to the use of counterfactual scenarios that input the potential input that the migrant may have had at home. (ii) Yet, despite this general tendency the estimated impact of remittances on poverty tends to be modest in all the experiments performed. Clearly, when the counterfactual scenario is one of no migration the result is even more modest than when the counterfactual is one of no remittances. (iii) There is significant country heterogeneity in the obtained results. Among the aspects that have been identified in the paper that may lead to a particular outcome in a given country, one could mention: the percentage of households receiving remittances; the share of those with remittances belonging to the lowest quintiles of the income distribution; and the dollar amount of remittances with respect to GDP. (iv) While there is evidence that for some specific groups -defined by country, gender, and urban statusremittances increase children's educational attainment, the impact is often restricted to children with low levels of parental schooling. Thus, once again there is a need to qualify the positive development impact of remittances. In the case of health outcomes the results are restricted to two countries -Nicaragua and Guatemala -but in both cases they suggest that remittances improve children's health, particularly among low-income households.
